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(54) CLEANING METHOD 

(57)Abstract: 

PURPOSE: To reduce number of processes of cleaning without using isopropyl alcohol for 
dewatering, being safe and having no adverse influence on the cleaned material. 
CONSTITUTION: After material to be cleaned is cleaned by a cleaning agent, the material is 
washed by water and immersed in a hydrocarbon based drying liquid, and draining and drying 
processes are carried out at the same time. Hydrocarbon based drying liquids are harmless to 
human bodies and have a fast drying ability and, moreover dewatering can be carried out at the 
same time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The washing method characterized by having the process which washes the front face of a 
washing object with a cleaning agent, the process which washes a washing object in cold water, and the 
process which dries a washing object with the dryness liquid of a hydrocarbon system after this washing 
in cold water. 



[Translation done.] 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the washing methods, such as an optic and electronic 

parts. 

[0002] 

[Description of the Prior Art] In washing of the parts mentioned above, although chlorofluocarbon is used 
abundantly at the dryness process which is the final process, chlorofluocarbon has a problem on 
environment, such as ozone layer depletion. For this reason, many things are examined as an alternative 
agent of chlorofluocarbon, and as the drawing 7 flow chart shows to "a lens and the report about the 
washing result of a resin" (the Japan Camera Industry Association environment-division meeting 
December, 1989 issue), the drying method (IPA washing method) by IPA (isopropyl alcohol) vapor is 
reported. Dr awing 8 shows the concrete process procedure of this method. After a surfactant (neutral 
detergent is used) washes it, it carries out backwashing by water by the city water further, after this 
method carries out degreasing washing of the washing object with a solvent (a trichlene is used) first and 
pure water washes it, it washes with IPA liquid for a ridge, and is drying the washing object by 
steam izing IPA and vaporizing it at the last dryness process. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the conventional IPA vapor drying method, it has 
the following problems. 

(1) In order to use IPA in the state of the steam around 80 degrees C at the last dryness process, it has 
ignition of an IPA steam and the danger of explosion, and careful cautions are needed for handling. 

(2) Since the washing object used as the candidate for washing is invaded by IPA liquid and the IPA steam 
in the case of the quality of the material of a resin etc., spoil the physical properties of a washing object, 
and a property. 

(3) Since it has toxicity while IPA has high ignition explosivility (second kind organic solvent of Ordinance 
on the Prevention of Organic Solvent Poisoning), the facility for the cure becomes large-scale. 

(4) It becomes expensive, while a steamized facility of IPA is required separately and a soaping machine 
style is enlarged. ' c ' 

(5) Since the dehydration process which dehydrates the city water used at the washing-in-cold-water 
process and pure water with IPA liquid is needed, there are many processes and the processing time 
becomes long. ' 

[0004] this invention aims at offering the washing method which is made in order to solve the 
above-mentioned trouble, it is completely safe, and there are no worries about a fire to human being and 
environment, does not spoil the physical properties of a washing object, and a property, and can moreover 
lessen the number of processes. 
[00051 

[Means for Solving the Problem and its Function] The washing method of this invention is characterized 
by having the process which washes the front face of a washing object with a cleaning agent, the process 
which washes a washing object in cold water, and the process which dries a washing object with the 
dryness liquid of a hydrocarbon system after this washing in cold water. 

[0006] As a cleaning agent used lor the above-mentioned washing process, a kind of the surfactants, such 
as chlorine-based solvents, such as the liquid and trichlene which make the fermentation liquid of the 
macromolecule heteropolysaccaride a principal component, and trichloroe thane, or a non-chlorine-based 
solvent, neutral detergent, and an alkaline cleaning agent, or plurality can be chosen. When you need 
quantity cleanliness at this time, you may wash two or more tubs using a steamy cleaning agent. The 
liquid which makes the fermentation liquid of the macromolecule heteropolysaccaride a principal 
component among cleaning agents uses xanthan gum as a raw material, performs the activity processing 
and the heat- treatment by the batch method, is a liquid obtained by the hydrocarbon fermentation by the 



# 

as an 



microorganism, and has^an effect as a cleaning agent with the property carry out incorporation 
suspension separation of an oil, flux, the dust, etc. strongly into the macromolecule. And this liquid which 
incorporated dirt, such as this oil, has the property in which a reuse is possible by carrying out separation 
removal of the macromolecule which incorporated the oil etc. with the filter. 

[0007] A washing inxold- water process is performed in order to remove the cleaning agent adhering to 
the washing object, and a city water or pure water is used for it. In this case, about the washing object 
with which high cleanliness is called for, you may carry out with the composition of two or more tubs. 
[0008] The dryness liquid of the hydrocarbon system used at the last dryness process is the liquid which 
mixed the compound which arranged acetic ester, a jig ANI JIN compound, and camphor on terpene oxide, 
and this compound and siloxane. The dryness liquid of this hydrocarbon system For example, the 1st 
process which removes a subdegree student organism after making it ferment, mixing and stirring 
ORUPEN oxide and acetic ester, The 2nd process which mixes this the 1st fermentation object and jig 
ANIJIN compound of a process, and removes a subdegree student organism after making it ferment, 
stirring, This the 2nd fermentation object and camphor of a process are mixed, and after making it 
ferment, stirring, it can manufacture by having the 4th process which mixes the 3rd process which 
removes a subdegree student organism, and the product and siloxane of this 3rd process. By this 
manufacture method, what was obtained from a monosaccharide, oligosaccharide, and polysaccharide as 
terpene oxide can be used. Moreover, in this manufacture, 3 - 15 % of the weight of acetic ester is [ 3 - 15 % 
of the weight, and a JIKUANI JIN compound / 3 - 15 % of the weight, and camphor ] good to 100 % of the 
weight of terpene oxide, and 100 - 1000 % of the weight of a siloxane is good. 

[0009] ** 1 shows the structure expression of the compound generated at the 3rd process of the above, are 
m=2-15, n=4-30, p=210, and q=016 in ** 1, and is Rl. The jig ANIJIN compound shown in ** 2, and R2 It 
is camphor. Moreover, in ** 2, it is r=0*32. 
[0010] 
[Formula l] 



CH 3 COOC m H„-C 



(CH 2 ) 



(CHs) 



CH-C 



O 



[0011] 

[Formula 2] 

- CCH a -NH-C-NH-C-NH] , - 



NH 



NH 



[0012] In the dryness liquid of the hydrocarbon system of this composition, if small while the residue and 
silverfish at the time of dryness will arise and the variation in quality will arise, if severaln and w of 
several m and v of C clement, and H element, and several p q of a methylene group are larger lhan the 
a hove -mentioned numeric value, a detergency falls and is not desirable. Moreover, a residue generates 
and is not desirable if several r of a jig ANIJIN machine is large. Since the solvent of such structure 
contains jig ANIJIN while quick-drying is raised, since ten pen oxide and camphor are contained in the 
molecular structure, the toxicity to a human body of it has been lost. 

[0013] If the dryness liquid of the above-mentioned composition is infiltrated into absorbent cotion and 
the fixed ****** attachment ****** sex test is carried out in burner flame, to having lit in the case of 1PA 
''■TVS? 1 £ htand can he used for ^ ****** anfl R »fety inflammability being low and burning compared 
wit.n IrA. Moreover, since the above-mentioned dryness liquid does not have compatibility with water if 
the washing object after washing in cold water is immersed, according to a specific gravity difference (the 
specific gravity of dryness liquid is about 0.9), water will dissociate from a washing object front face and 
will sediment. Since dryness liquid has the dehydration effect, it becomes unnecessary [ a dehydration 



process ] from this segWation. In addition, dissociating becomes still more prompt by vibrating a 
washing object, dryness liquid, or both sides in the case of separation of this water. Furthermore even if 
it is plastics etc. since the little blow (50 degrees C or less) of the low-temperature style is added with this 
pull-up, or it can decompress, a rate of drying can be increased and there is no **** need in the bottom of 
an elevated temperature about a washing object although a washing object is pulled up out of dryness 
liquid and air dned after being room temperature immersed in 50 degrees C or less at a dryness process 
it does not deteriorate. 

[0014] The above washing methods of composition can be enforced suitable to wash optics, such as a glass 

lens and a plastic part, a semiconductor, a mounting substrate etc 

[0015] 

[Example l] Drawing 1 shows the example 1 of the washing method of this invention, the 1st tub and the 
2nd tub with which the liquid which makes the fermentation liquid of the macromolecule 
heteropolysaccande a principal component was filled up into the degreasing washing process are allotted 
the 5th tub with which the 3rd tub, the 4th tub, and pure water with which the washing-in-cold-water 
process was filled up with the city water were filled up is allotted, and the 6th tub with which the dryness 
liquid of a hydrocarbon system was filled up into the dryness process be allotted A washing object is 
immersed in each tub sequentially from the 1st tub, can be pulled up from the 6th tub and dried 
L0016J Drawing 2 shows the washing tub used for the washing process which degreases, and serves as a 
double tub by which the inner lift 2 was formed in the outside tub 1. An inner lift 2 is fabricated by 
forming a bridge wall 3 in the outside tub 1 interior, the outside of this bridge wall 3 serves as the 
overflow section 4 which collects the penetrant removers which overflowed from the inner lift 2 and this 
overflow section 4 and the outside tub 3 are connected by the circuit 5. A pump 6 and a filter 7 are 
arranged on this circuit 5, and the cyclic use of waste water of the penetrant remover which overflowed is 
performed to it. Moreover, the ultrasonic vibrator 8 for carrying out supersonic oscillation of this tub is 
matched for the washing tub with the heater 9 for warming this tub suitably. 

[0017] Drawing 3 shows the rinse tank used at a washing-in-cold-water process, although the same 
element as the washing tub of drawing 2 attaches the same sign and makes it have corresponded on the 
occasion of washing in cold water, may carry out the cyclic use of waste water of a city water or the pure 
water, and may fill up a new city water or new pure water one by one. Drawing 4 shows the dryness tub 
used at a dryness process, and makes the same element as the washing tub of drawing 2 have 
corresponded with the same sign. Although the cyclic use of waste water of the dryness liquid is carried 
out also in this dryness tub, a blower 10 is formed in the upper part of the outside tub 1, and the dry 
ventilation of the 20-50-degree C air is carried out to the washing object which was able to be pulled up 
from the dryness tub. 

[0018] The ultrasonic vibrator 8 prepared in the above washing tubs, the rinse tank, and the dryness tub 
carries out supersonic oscillation of each tub, the detergency of a penetrant remover increases by the 
washing tub by this, in a rinse tank, the rinse effect of the penetrant remover by the city water and pure 
water increases, and separation use of the water from a washing object increases in a dryness tub 
Moreover, the heater 9 formed in each tub warms these to temperature suitably In a washing tub it 
warms so that the liquid which made the fermentation liquid of the internal macromolecule 
heteropolysaccande the principal component may serve as the range of 35 45 degrees C, it warms so that 
a city water and pure water may serve as the range of 15 45 degrees C in a rinse tank, and it warms so 
that the dryness liquid of a hydrocarbon system may serve as the range of 30 50 degrees C in a dryness 
tub. J 

[0019] The reason for using a washing tub at 33 45 degrees C is for the washing activity of the active 
principle of a degreasing solution to fall rapidly except the above-mentioned temperature. In the case of 
15 degrees C or less, the reason for using a rinse tank at 15 45 degrees C will cool rapidly the washing 
object flooded with the liquid of a front tub, has a bad influence on a washing object, and, in the case of 45 
degrees C or more, is because sufficient rinse effect is not acquired conversely. The reason for using a 
dryness r.ub at 30-50 degrees C is the same as that of a degreasing washing tub, and is for the washing 
activity of the active principle of dryness liquid to fall rapidly except this temperature. Such temperature 
condit ions are suitably set up with the solution to be used. In addition, in this example, a washing tub is 
made mto 40 degrees C, 20 degrees C and a dryness tub are made into 40 degrees C for a rinse tank and 
the dry ventilation from a blower 10 is made into 40 degrees C. 

[0020] As a liquid which makes a principal component the macromolecule heteropolysaccande of the 
degreasing washing process in this example, what was indicated by the specification of Japanese Patent 
Application No. No. 410194 I two to ] is used. 

[0021] This liquid uses macromolecules, such as xanthan gum, as a raw material, performs the activity 
processing and heat-treatment by the bateh method, and is generated by the hydrocarbon fermentation 




by the microorganism. The method of carrying out the following of the manufacture method serves as the 
base. 

[0022J After it heats in temperature of 40*60 degrees C and a microorganism (Xanthomonas campeastris) 
performs hydrocarbon fermentation for two days, dissolving in the solution of a carbohydrate and stirring 
3 - 4 % of the weight (existing chemical table lot number number 8 535) of powdery xanthan gum, it cools 
to ordinary temperature (about 17 degrees C). After filtering this fermentation liquid with a filter and 
removing rough dust, by carrying out ultraviolet- rays sterilization, filtering with a filter further, and 
removing ******** etc., 100% of microorganism fermentation liquid of the macromolecule 
heteropolysaccaride is obtained, addition mixture of the 0.1 % of the weight of the poxybenzoic acids is 
carried out at 100 % of the weight of this fermentation liquid, and the fermentation liquid of an 
Escherichia coli negative, 30 or less bacteria / macromolecule polysaccharide of ml is generated. And it 
can consider as the above-mentioned liquid by generating the solution which made this fermentation 
machine the principal component. Thus, the generated solvent has the powerful degreasing power which 
removes fats and oils, a fatty acid, and a resin, and can remove resins, such as fats and oils adhering to 
the washing object front face, a fatty acid, or adhesives, by flooding a washing object with this solvent at 
the initial process of washing. 

[0023] The liquid manufactured by the above-mentioned method has an acid type, a neutral type, and an 
alkaline type, as an acid type as tradename UNK V 1, UNK-W 1, and a neutral type As tradename 
S418-1,904-SD, 904-SD-7, and an alkaline type, tradename UNK F, UNF F [ -1 ], SFK-3, D-110, and DF-2 
(all are incorporated company chemical technology labs (**)) are known. The alkaline type liquid is used 
for the washing tub of a neutral type and the 2nd tub by the washing tub of the 1st tub in this example 
among these. 

[0024] Next, the dryness liquid of the hydrocarbon system used at a dryness process is manufactured by 
the following methods, that is, it ferments, mixing and stirring 100 % of the weight of terpene oxide, and 
7 % of the weight of acetic ester - making - secondary - degree product is removed, and it ferments, 
mixing 7% of the weight in this fermentation object, and stirring GUANAIDO as a jig ANIJIN compound 
in it - making ~ secondary - degree product was removed to this fermentation object, camphor is mixed 
7% of the weight, and it ferments, stirring - making - secondary ■- degree product was removed, and it 
mixed 300 % of the weight of siloxanes to this product, and considered as the dryness liquid of a 
hydrocarbon system 

[0025] If the washing object after washing in cold water in this dryness liquid is immersed, compatibility 
with water does not have dryness liquid, and moreover, since specific gravity is smaller than water, the 
water adhering to the washing object front face will be excited by the ultrasonic vibrator of dryness liquid, 
will break away, and will sediment promptly to the bottom of the tank. And a washing object can be 
promptly dried by pulling up the washing object from which water seceded from dryness liquid, and 
carrying out dry ventilation. 

[00261 The result state of the washing object washed at the above washing processes and the washing 
object which performed dehydration by the conventional washing process, i.e., IPA liquid, and dryness by 
the IPA steam was compared. As a washing object, the mechanism-element resin and aluminum which 
consist of glass, the plastic lens which consists of a polymethylmethacrylate (PMMA), a plastic lens which 
consists of a polycarbonate (PC), and a polyacetal were used. A result is shown in Table 1 
[0027] 
[Table 1] 
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[0028] The following things became clear from Table 1. 

(1) There is no influence on the washing object by temperature or the solvent, and scopes are latus. 

(2) Since a dehydration process becomes unnecessary, the number of processes decreases. 

(3) There is no problem in safety. That is, it is completely harmless and pollution free by the human body 
and environment. 

(4) Since the dehydration tack of a steanvized facility of IPA and IPA liquid becomes unnecessary, there is 
little facility area, and while being able to miniaturize a facility, a facility price is cheap compared with 
the former. 

[0029] In addition, although the washing tub was made into two tubs and the rinse tank was made into 
three tubs in this example, in the case of the slight dirt of the fingerprint which adhered during the 
handling of the oil mist and glass lens adhering to the plastic lens before coating, it is good also 
considering these as one tub. 
[0030] 

[Example 2] Drawing 5 shows the example of this invention and the 9th and the 10th tub with which the 
7th, the octavus tub, and pure water with which the washing in cold-water process was filled up with the 
city water for the 4th, the 5th, and 6th tubs with which neutral detergent was filled up into the washing 



process for the 1st, the ZrTa\ and 3rd tubs with which the trichlene was filled up into the degreasing 
washing process were filled up are allotted. And the 11th tub with which the dryness liquid of a 
hydrocarbon system was filled up is allotted to the dryness process after this washing-in-cold-water 
process. Drawing 6 is the washing tub used for the degreasing washing process, where the 1st tub 21, the 
2nd tub 22, and the 3rd tubs 23 are formed successively, it is prepared, and the overflow section 24 is 
formed in the left-hand side of the 1st tub 21. Moreover, the heater 25 which both heats the overflowing 
trichlene for which the ultrasonic vibrator 8 and the heater 9 are arranged on each tubs 21, 22, and 23 in 
the overflow section 24, and takes out only a trichlene steam is formed. And the circuit 26 is formed above 
this steamy style. The cooling coil 28 which condenses a blower 27 and a trichlene steam is formed [ both 1 
in a circuit 26, and the point is connected to the 3rd tub 23. Thereby, the cyclic use of waste water of a 
trichlene is possible. 

[0031] In addition, the tub as the tub shown in drawing.! with the same dryness tub to which the tub as 
the tub shown in drawing 3 with the same rinse tank to which the tub as the tub shown in drawing 2 with 
same the 4th which washes with neutral detergent - 6th tub washes in cold water dries further is used. 
[0032] Also in this example, by being filled up with the dryness liquid of a hydrocarbon system in a 
dryness tub, a dehydration process becomes unnecessary and the number of processes can be lessened 
[0033] 

[Effect of the Invention] this invention which was explained above has the following effects. 

(1) It is completely harmless to environment without chlorofluocarbon. Moreover, it is harmless also to a 
human body without IPA. 

(2) There is no influence on a washing object and scopes are latus. 

(3) The structure of a cleaning equipment is cheap compared with other washing methods, and a running 
cost is also cheap. to 

(4) The dehydration process after washing in cold water becomes unnecessary, and the number of 
processes becomes short. 



[Translation done.] 



* NOTICES * 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The block diagram of the example 1 of this invention. 
[Drawing 21 The cross section of a washing tub. 
I Drawing 31 The cross section of a rinse tank. 
[Drawing 4l The cross section of a dryness tub. 
[Drawing 5l The block diagram of an example 2. 

[Drawing 6l The cross section of the degreasing washing tub of an example 2. 

I Drawing 71 The flow chart of the conventional method. 

1 Drawing 8l The block diagram of the example of the conventional method. 



[Translation done.] 
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